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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a bipolar 
voltage in the bias of its polarity, when passing a 
machining direct pulse current, after causing a discharge 
by application of the bipolar voltage to a machining 
interval, and thus performing discharge machining on a 
workpiece. 

SOLUTION: A workpiece 2 is subjected to discharge 
machining by repeating the processes of applying a high- 
frequency bipolar rectangular-pulse voltage, taken from 
a dc power supply 21 via a switching circuit 22, to a 
machining interval 5, and passing a machining direct 
pulse current I through the machining interval 5 at the 
timing of the start of a discharge, only for the required 
period in place of the high-frequency bipolar 
rectangular-pulse voltage. Further, storage means are 
provided for storing electrically polarity information 
about the applied polarity of the high-frequency bipolar 
rectangular-pulse voltage at the start of the discharge, 
and the high-frequency bipolar rectangular-pulse voltage 

that starts with the opposite polarity to the polarity indicated by the polarity information stored 
is applied to the discharge machining interval 5 at the required timing after the supply of the 
machining direct pulse current I has been stopped. 




LEGAL STATUS 

[Date of request for examination] 10.09.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3645957 

[Date of registration] 1 0.02.2005 

[Number of appeal against examiner s decision 



http://www1 9. ipdl.ncipi. go.jp/PA1 /result/detail/main/wAAAWQaOzZD... 2006-04-13 



Searching PAJ 



ffll 01 XI 2 / 2 



of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAWQaOzZD... 2006-04-13 



cu)b*mmi* (J p> 02) £: m fF ^ ^ (A) oimhmmmw* 

#'$2000-183019 
(P2000-183019A3 
(43)& |gB ¥&12*p 6)330 3(2000.6.30) 

(so inta. 7 mmn fi *-n-r(##> 

H0 1L 31/304 6 48 H0 1L 21/304 64 8 J 

6 4 8 A 



mm* *st3R mntm<o&7 ol (£ n h) 



(21)fflB»# 


&K¥10-362180 


(7DWI8A 


000207551 








(22)01818 


JpJEK104pl2^21 H (1998. 12.21) 




































;Wl#ifi©l AB4=X5"J->SBS<* 














(72)&W# 


_M* WE 
















itsr i #ifiro i *h*wj 














(74)ttHA 


100094145 








#BI± /hi? i&EB OH*) 



(54) K8wro«i»] #SS«ffi?igia 

(57) [gift] 

ai!t<7)S^a^---y b ($$m.— ** mo, lx^'xh 

IWBjl- -y h 3 O ) i: . tt&tta^y KO_L*rfc:SUi 

O, 7'J<-n-7 b4 O ) i:. ±Tt&Ojtf-y h 2 
a, 5 1, 5 2kSr«iTV^S. IB*«yi^=- , y H*> 
(afejWWl 3, *tfy=J-*«3 2> 

852 1 , 4 1. #aiSB2 2,42) ft»&ttMt3ti£ . ± 
HD^7b2a, 5 1, 5 2(i. ht 




1(2) 000-183019 (P2000-183019A) 



HE«»«aw«yi^~ y b & i s@ t-ffis l . Huie^g 
®<m3®m3-- •/ v zmiwstcoi&Kwmj-- -y bo 

bT£>9. 

aasa&atfaBW- s s^s&a^-- -y batfteaaas-a-^ 

••/ Hi. ilS««SH-7 hco*WttJ^i:TX^ 

TTfflwcasR v . if 2 tcia»co^g*«5a 
ass. 

3»a- y b t imsmmtf^ t v i *» & 3 
-f fi* t , aHKtc-aw>*fi«***st 1 xt/m 2 

fl^L— ••/ b t . 

-r at«B 2 fesjaysa.— * b t , 
ttlESSHS*^ -y b k ffi&Ks&zm?-- y b t comx- 

1 itxm 6 1 mim 1 atm 2 m^wm*-- * Hi . s 
KHB»2at/» 1 i&£»3---y Hi. mraess 1 aim 

2S^MS^-- y b<D±:fr(;:StJi£*U 

IBS: fc *>T& 9 , frteSS 1 iSs^lM^-- -y b t mSM 2 

f^fflt^ft-rftiaasi-u iBiawflHfc^* b*> 
^m&sftayi^-'y hc. mteaytsa^-yba^ 

* 2 Me. Rt/m2Wft9BM3-=--y b*> 



k<T>X'% h'</7 hlZffittC if 

[000 1] 
[0002] 

tt u j^'^ b^^l5ma#*^ U bffiffi • SE3t • SUR 
4 T ^ ^8 1 T « S ± d K U ^ 3 - * /x^ o »/ i tae 
B***4. t^:. SI3tem<0P^bM^?rac^* 1 'o^v 

[0003] V'j^vmrnmm^hv-jxvm^t.x 

bllO, 120, 130. 1 4 Ofitfta^S^TU 

•y b c \ t zm.-tmm.X'h & . i ?)S»i§£B i o Hi. 

±fc LT, ac#^---y b 1 1 0 b . BbK^-^i- y b 
1 2 0 i: , b 1 3 0 i; , T'J^-? 

[0004] ^c#J-- 7M10I1 gfe?f ?S2rffiffl-rS 

SB*oKffiiA=..y b-cjbo-c. isasei 1 1 . wmat 

ffil 12. &}§H&1 1 3. «BB(U*tBl 14. &t/«m 
(i. D-^ay^Tti^Tffi^iSLoo, 

[0005] B)bk^-^JL- > y h 1 2 oti. saa?S5:« 

m «<0Jffli- ■yhtfcot. jD^Sat>"35* 

mkMtfz&izntihtitztvm® 1 2 1 1 . 

Stcfitafeiifc««I« 122k. s^srism-rsjfeiiio 

#-ybl20a, 12 0b, 1 20 c t*^«BS,§ixT 
[000 6] WJXYWft3-=- v b 1 3 0{i. V-^'Xb 

m^m) z®.m-tz>Mft<?>9m3---y b-c$>-?-c. m 

ASS13 1. Xty3-^S13 2. K'jy^SS? 
133. X-y^'yyXgPl 3 4. aix«aj«i3 5*»^> 
tch. icoi/^M^a-'yM 3 0TJi. 



!( 3) 000-183019 (P2000-183019A) 



Wtt&m&NWk') LxvpKxjjy-izx-oxmm 

[00 0 7] rU<— >y h 14 0li. £Q:Si8t£<£ 

gtcfifc^ix^^ai^ 1 4 2 fc . *«traiiM-|-SifelHln 
#»M40a, 14 0bk*>£>f§)£$ft-O->&< > 

[0 0 08] <r<7)£«33£ai 0 l-t'li. >f y 
r^lf— osJC-y M 0 2 alcioTS&Srift?!^— -y h 
1 lOOfl&Agfll 1 lfciKASita. *¥" LT, a^ii, 
H5<oetkSw*9ik:^i *5fcrfM---y M l 0 
A^aKTR^-^^-'y M 2 O^M^fu IByk^-?^- 

- y h l 2 0t'<7)Ma^^Si:3>-<Tl 03tc:J;-3 
tl//Xhif5J.-7M3 0M:»S. 

m*f&-- y m 3 oti^** h*^m$^a«Ji. r 

•J/s-^jl- >y M 4 OCfcVvca^-tWl^XbSt* 

zvm. i 4 7.u>l>a yf?t-n^ 

«/M 0 2a^J;'9^-fe-ybCtC^$ixS. 

[0009] ciitit -y h ^mmzwM. LT 

[0 0 10] 

mzmt&fzMz. 06 (tllfflia) C^J:3£. 
•y h * %mzmU hZttf3kz.btlh. 06 

«sa&x loiaii, ttwmmmmw. i o 1 1 m t 

4-pC0J.- y h*»fe««S*i.4fcWC. astasia i 

0 l* i3 fffiWfc*«2rU^-y§ii:TV^<y)t*rL, « 

%<7)7-<(yzTmz&L}§K)<n7'<y£±.&fc&i,xm 

'fyfW-l 0 2*^ft#J--7h 

1 1 oat/ffibK^-^JL-'y M 2 0-CcOKia$rTST 
®1\ -e^iTtt^^n^-y M 03 a(Cfc -?T 

±.mzh&\s i?x v 4i3o izm& ti . v : s 

XM«o^7 b 1 3 M 4 0 

X'^n&^rttzWiZ^ y77y-—&#-y M02aC 

[ooii] ^cDmMwm&wi o i a^aciwu 

- y h Z&mzmt3i& b , §£B<0 tCTAftNH4Kfe¥tt 
-fSk^o^'J y La»L3r#&. @6(: 

h (S5WlJ---y h) 13 OA* 

±.mzuzti&tztb. * yT-f-yz.&wbt *> ± < & 

*OT«cKBSixT^&J---y Mci£SP£ 



[0012] #?PJ!<oaiSl;£. S^Mffl^-'y hbffcft 
M^jl- -y h k #A 0 il t o T v * &S»Ii£a$r ^© 

m-&zkizb&. 

[00 13] 

mMZMik-thtzibttm m^i t,zi&&$>&mm 

wi---vbt. limnmw&m^Wt. tzmtx^h. & 
^»--7Mi ^mL<D9smm^m^tixt5 
mmzmf8-tz>i®&tm&£isA,X'^&. 

[0014] 2isit^js^«»iia«. aa<oft»Hu 

- y h t aSctO^M^- -y h t *« A 9 Vl t o T V i £ 

«arc* o . zti t>zm£!m3-- -y h iratsfewa 
a^L - >y h sr±aKSW $ i -c^saaj-- y b 

zti,zxhim<D^mmm(oi&m^m^x^^ 

X. M&MM^--y bfr^^WM3-—-y $>&^ 
tilS^MSlJ-— -y -y hKS^Sr^t" 

[0015]i<o,J:3tc s *^a-C'ti1SSiCOii^5!ra^- 

-•y htikx ±^zmm 2 titzmmm 

14*^S«?ix£. ±a^c^S5t«mJ--•y^S^i^i- 
£ «fc o*i%&lzimmmcomixtfTlzfo&>im3.--y h 

izmmwi^-x.^^titim^K *mm.x'i±z\<r)&otc 

[0016] mmk2 {z®&&&mm&mmt. 
mizimco$mx*>^x. mm^m^mt. M&nm 

-•y hcommfflLX^bmm*fflimrrz>. 

[0017] *8KBi«Ba3^ -y hJ^^SKE*^** 

«*aasKiT* . TS^?i5»:5aa^-- -y b t ±a 

cO^MSJ-- vhb <7MX-%M ti^mth mza. » 

m^mmz^m^htsfX'i.i^^. zz\x\ * 
siarc»4a«»tt¥«*»*t, ifLtii5*:3!ftai--y 1- 

ci^tcj; 0 , s^*oa^.--y h xcr>wmm. b t&imm 



!(4) 000-183019 (P2000-183019A) 



[0018] mim 3 tc«* &&mwmmmz. ms 

JS 2 fclStt0>§£BT& o X . S«»tt¥8»i-bTM o # 
9 . -fw\y H &l&^T¥fflW&^iS#T'£&uo;if -y 

[00191 *SK»4«®3-— v h##g£ffi$i"il>g 

[00201 i:/;, .rcTXLTiSn.K-y Hi. ¥®W;:± 
Ig^jpia^ -y h <7)m®.M&& t TXSfOSaa^- v 

Mix zhio izmfc-mit ^\ ztuzm*. ±rm 

T¥ffiW : 5r^t!)* i 'C'i= : 5rV-in^'y h t^r-oT^I>. 
[0021] §£>fc:. *JKt"Ctt» ±Ig<J03taSi--y 
h<7DS»aigPfcTXSc 7 )3!fl ! H|-x--y t-cD**5i8AgBi: 

* ij p® wtatai l r v *:*> » Mist; £ tzifih—n l 
[0022] ft*3S4t«i.^sa«®a^a(i. is* 

H 1 j6» 3 <W vffijWci £Ktf0^ST'$) o T . S« Six 
[0023] ±TtcS[/i $ ft & ffl^SaS JL- y b i:^ 
la- y h-^cor^-feXt^i:^!). 

[0024] awtfl 5 tea* ^gfflSMaigaJi. Sfls 

aSHSST* y h Rtf* 2 Sst 
«ajL=. y h t , ^ 1 Wli- y h 2 
la-7ht. mttft 
J0ajL=. «y h mfW, 2 gjft&a >y Hi. ^ix-PtU 

mmzm-t. #i sKwa-a-— h&tf*2S3sas«3- 
- y h wa&coj&agwcji , Ma$£ § a£*aa 
gp^^n-cv^. mis^«iai--y h&xsm2mi 

JSiM-t & . SB 1 fg^MSo.- -y h RlSm 2 fc?Wa- 
LX v ^ . m 1 SfaJMBl a- y h &t/S8 2 feCfflla- 



xh&.&i mtmmj-- >y h Rx/m 2 ?y:«a- -y 

•y b t <rmxw&<rmi&* fi 0 . £ co^s*«»aa^s 
•cii , m 1 ai^m 2 s^iura^- -y h i 1 s a tcias-r 

[0025] sfcgt^atzAiSBu. m 1 ai^st 2fc« 
sjl- -y h *±.mzmmz *s - -c^jtaai- y n 

[0026]dOJ;otc. Ktatf4t£Bt£Sa3*i6£ 
^MS^a^ii v>T ^ 1 St^I 2 -y h 5: 1 

^saaa.- -y h S «t ^ ^^-^{iJSajS^jiix* 1 

[0027] m$me izi%z>&&mLwmmmi l ±. t«* 
5 lzs&&<7)m@X'h o -c, ^ 1 s^^a-^-- -y h si^ 

tSa$*t* . ^2^JMtx- >y h&vst 1 ^s&a 

j---y h{±. ssi mrm 2 m^MM?-- ••/ n <o±mzn 

J.r:.y ht|S2^:«iaJ--«y hfciOiai:, *2aK» 

m3---yh<rym?>mki l zztiZ'ti®MZti&. , 

lSwtlli-7 btc. mil^«!a-3--^ h*»^>*2 
^1^7^:, at/m 2 ?S^5liai- 7b*^S 
2 S&£50a y h . 

[0028] zzx'it. m3uzmw.zt1.fcm 1 w&im. 

JL-.y hS.l/gg2^Ma^-- y h<7)±^T^2I^J!!! 
Sjl- .y h at>'SI 1 S2^ai- -y h L . ±T£ 

fflg*»«$*4a£tte»tt#»*is«*«!a-=--'5' hs 
x. zommzMi&tewmmfcit. mis^a^-- 

•y bTc03taa^^i.^^^S«^«#S^J: •)» 1«K 
Ma^---y h*^^ 1 $££9m3---y hlzMtfti. mi 
Se^JQ^jL- y h-C'^jaa5:^i-2>i:^^fii¥Sfc<fc 
o-cm2i§3tJt!iaJ---y htc®«m«». 

§i2s^ai--y hX'covmzmifzmz. wmm 

•yM=SIt£it!>. 



:( 5) 000- 



183019 (P2000-183019A) 



[0029] Ltitfix. mmi. t-rr&wm i a* 

- 7hK ±S^m 1 SfcSJftSJL- -y h o . 

la- 7hfe»9, * LXT&nm 2 SsWU-- * h 
[0 0 30] d(c, £ >!T'ti««co#«l«iS5F* { . 

id £i:^« »l»i;»2jK 
jaai--yb^liagfcES^I»-i:* s ^i:^ , ?~ - 

[0031] it*«7 &&mmmmm±. tm 

tOT\ »R*fir«S*4£4:36«rS4. 
[0 0 3 2] iCTi4, H=*Jtfft*K» 

i> . MSi- -y h [§T'«1£ 

htb IMWX'h h . £*UC J: 0 , lt com 

[0033] 

[OBiastiiaxMM est listen] 

ll£ill:*t. £^gia«WPBI«i«. «ifco 
Wii- -y h £t#3i LT-K LfcffiSS: "Tlfifc: Ltimw 

[0034] ^WLwmm^m. i f4. ill i t^-r± a 

b , HK*^— >y h 2 0 i: , 1/yX h^ff^-— -y h 
3 0 i: „ TLX— "/ h 4 0 b , ±TttJCf4-'-y h 2 
a, 5 1. 5 2tSrfiSi.TV^. lTfo^7h 

5i,5 2<o«ttrwi, 122 c^-r 4 o c zmzmfo 

JA 7 7r(A'77TS?) 61, 62, 63, 64*« 
^T'&O. 4 >'T r ^-9--2tc®M$ix^-fe 1 /bC*» 

■y hC(ciRlfrr&. #4r y hCj&^OJROiBb&tftf-te 
-yhC^<7)lRtt{4. ±TifioH<-yb2al;4-5-C ; fT3. 

[0035] zco^mmmmmm 1 -r vf** 

-2*^S^'Mii$iX'§>r6J#^^'C^ ::2 --'>' h 1 

o t h 3 o fcawjciaasixTfc 

O s gfe^^-y h 1 0<0±*tCi4r»J'<-^J--«y h4 



0, 20. 3 0, 4 0(1 -e^fggffi«A^L<lgft-$ 
tiX\*&. -etT, J:Tin^h2aW^m- 
20#-fey VCtft?|a-7 h 1 O&tfTU^-:? 
•y h 4 0 t COWAZ , ±Tt!)D# -y h 5 1 (4ife8M-- V 
1 ORX/y° V^~73L— -vh4 0b Vi/X Mfi- -f 
V 3 O&Vffii*^-^^-- v h 2 0 borate , ±TK)D 
^ y h 5 2 (4. l> i^'X hM*^-- -v h 3 0 &t^fl^K<- 

timmzttx^z. 

[0036] <&J-- y bW<r>ffi&>m$3-=-y MO 

(4 , mmm&<?>m&<Mm3-=- vhxh^x. ma® 

1 1, UVjH»»l 2, 3, M«I^*3I514. 

10T14. o-^ny^Tti^tM^ISL^. 
&®X'CDmm*ftd. ftJWWl 3T14. &E*$)SV^4^ 

[0037] M7K<-^^---y h 2 0(4. mmmom 
v®mm\mifi%mzm*^tiKwm2 1 ismm. 

ntf-v h 2 3bfr$>ffil&.ZtlX^Z. 
[0038] 1/y'X h^JL- -y h 3 0{4, V'JX V 

u01/yXMfaz 7 b3 0T«4. S«$rK 

[0039] ru^— ^jL-< 7 h4 0t4. 
^gw=*fa^*ifc^ai»4 2 b . aHK*jfta-r*iHii 

orf-C-y b 4 3 . 
[0040] iTio^7 h 5 1 (4. ±T#lftS.V : iSlHl 

0O«gai^ 1 5 . ffibK^-^^---/ h 2 0<Oin«!:^2 
1 . l^^'X b^ffiJL--y h 3 0O«iaiSP3 5 . RX/TV 

-yh-C'S>&. 

[0041] ±T«JO-+C>y h 5 2(4, ±T^»Rt>'JSEE 

2aWl'> ;; X h^ffi^--v h 3 0<O 
MASK 3 1 (-T^-feX«r^a^-y hTfcS. 
[00423 ±T»n^-y h 2 a»4, ±T^®JS. 



:(6) 000- 



183019 (P2000-183019A) 



b 1 0COS8A3&1 WO/TV *40*>W® 
UA2\ZT?*LX^HzX'&>hbb%>\,Z. 4>?? j r-2 
COHj-t •■/ hCco&^btl&Jjtfn (02<?XtT:frfa) 
oT±Tfijn*:-7 b 2 a ^cnW-m^^Vlt^^X'h 
9. ##-tey hCl,ZT74zX-t&Zbii s X'%&. 

[0043] <mm.9m>mz. %m&wm$kw. i c 

(4. HTfc^WJ: 5 fc, 01 Wfiftl cr>9zWX'7jk~t X o 
- 2 <0 * -fe y b C fcJS T < & C5Tt4& < . 8 cO^tt^ 
[0 044] y J r7V—2tZWX±T1bvtf'v b2 

aizx^x-t-'/hcfr^mvitixtitzmmz. a 

fr:x- 410 cOffiASB 1 1 IzMii tl& . Cl-IKUV 

?fat^iSffi^'x -x bxrw-fcis^roffi^frfc 

[0045] ffi$3---v b 1 0^«OJ^£**."C*Hi» 
1 5£»£*ufc»Kli. ±T»n#-y h 5 l^ioTM 
^AC-^jL^ y h2 0(7)Jn?»g|52 ltC^S*l£. 
14, ±TiSo*-y b5 Hi. SSffigBl 5*>£>MC£&9 
tt!U *Kfc«l*Ufc**±fH/t* JD|?£B2 lOMS: 
Stc««*ttaM-fe. H^tK<-^ J--"/ b 2 OcoMftgB 

o-cSd^$^-C7K^txdm;*^s. Jfeisi 
D^7b2 3i:J; otiai»gP2 l co3&*5kftS£»4*tt 

(^^■3i^-)V s J^y-fy) *m*MzLxmft>-tz>« 
mm. $^^MB2 2co»^?#ins^ 

[0046] zcdx o t,zis : jx hmfi%m<r>ffi*imb l 

T MS £ft*rS&l4. _bT»n#-y b 5 2lc 

i P v=X bMffi^-- y b 3 0 <7)8&AS5 3 1 fcijli4ix 
idf<4. iiTi&n*--/ b5 2(i. }^fflgB22^ 

T . U ^ bit* 'v b 3 0 cojJBASB 3 1 K£« 

at i.. 

[0047] l/y'Xbi^7V30tll *f^7 
3 214. X\?y*z—?. X yTmiZX. 

'omtfLZtix&t). fcmzLtzm&Lkizuitxhzmr 



k*j y y$m& 3 3 tatm-c » m<ni^^ »j y 

MiTlM LT L i d Z b *ffi£t h*&\iz . *tE*ffi 
i>. 

[0048] hWftJ-- y b 3 OX'CDWmi&z. 

T*aj*3 5t£»SfLfc3H»i, ±T»in*«y b 5 1 lc 
ioTT'J^-^JL- y b4 0Oi!8&g|S4 lte!£$*t 

<^«K»i:*K<oaf3ittai-n:*B«i:t"c, jp«wa*«h- 
2iizmtti* zzx'tismztiz. 

[0049] TO 9 #%tmwmt . ±T»in * >y 
h2aC<fcoT^aigP4 2*>^JR0aj^ ^-b yhC 

[0050] <gm<w$wi> 

( 1 ) *^«K4. S&0)9m3-—v hX'fo&ttftJ-- 
>y M OWl'^Hi^- -f b 3 0 1 J. 
-.y b-CfeSffiW^-^i-"/ h 2 O^T'J^-^J- 
--y b 4 0 t^'MfttTV^^B-C'fc 0 , ««t(4S^ 

j.^. .y b -ccoMa k s^iffla j-— -y t- x'co$mtf$z 
wmcommiz* sts^jl- ./ b^>»»»i:v^fc 

[0051 ] i^tcM LT#I£S 1 T(i. ±TiSo^-y 
h2a, 5 1. 5 2. ^-LTlftotf-ybS 1 SrlSSt 

U;? _ y g^i},$Hi : §cot'{4^r<. 803Mfi£^»3 
iirl.Ciktc.fco'r. WS^S!MJL--y b (?5fe?f^-yb 
1 ORX/Ui^X hM^J-— -y b 3 0 ) <DWi** 
yx<7)L%^TmzmSLX^& (HI #88) . Zco£ 
0 a*««JL^«y b 1 0 . 3 0 SrTS^^^a^- 
- 7 h20, 4 0S:±aCfMIS*&i4:' , C. S^MS 
a- 7 M0, 3 yfty^ttiilfttJ 1 1: t 

t s &mzffij&? &zbi,z£&giW.ie> &^mm<n& 



1(7) 000-183019 (P2000-183019A) 



[0 0 52] (2)^ilt'li.#a-7M0, 2 

0, 3 0, 4 0Kfctt*aHR*Q?l<0«Blt=lfe* , ***& 
lei, ±Ti&n;i<7 h5 1 , 5 2«*Ca'77t6 

1. 6 2. 6 3, 6 4*Wt^ft.TO&*:ft, iiKS 

[00 53] *fc , iftif 

C a'77t 6 3^777 6 4KS«£AfU'>'*.*N 

h 2 0S:tt^TS«&Ty^-?S-£T-K-y7 r 6 
3*v< 77r64 KglSSrSI Ufc 0,^77763^ 
77764 CSS* Wit' t- ^ffixx 7 b 3 0 »tf 
7ij^-?a^7 b4 0"C««MaSrUT^ >"f^f- 

3ER«Ul*fT**£* £ k fciftcw. 

[0054] (3)*gtT'^,#i-7MO, 2 
0, 3 0, 4 0«RIBBMWlXRttS*i'O**fc 

<, ±TiD^7b2a, 5 1, 5 2fc:J;£#xx.y b 
/viOT^-feXt^kSroTV^. 

[0055] [as 2#im&] ±ies? 1 mmmx*\u 

hit (02#5S) , El3^-TJ;dfc, 4o«i-7h 

10, 20, 30, 4 0^^l.7'f>'5-f>'f?t 
-2t*tUt2*MWS*ftJ:'5 ! 5rKa**&ifc«>tr 

[0056] £<D*£-K«« ±TK£-K£XX7 b 2rlE 

2£{SffltT2^ yifflM-t&ztlzZ'oX. fyp 

[ 0 0 5 7 ] Srfc, ^ yf-r yxtt^S^^4"if A« 
IgSfcitJSLT, A7776I, 62Ji, ±TSftn^:>y 
b 5 1 , 5 2cr>ftWlZtzimtt. Viy4 i'lHteliRilL 

[0 0 58] ^^idtc-f C»U2oO 
7^ y *KSf-* i k t J: 9". -#a^«^3£8lW 

ia^co7tftc±^-5Tv^k^ttffi^7-< yicfev 
xmfcwmzmT^&zttfX'Z. mm.<n%w&t> i £.$. 

[0059] ess 3mmmm ] jje* 1 ^wmwiga 

f±, 7* h'JV/7 7 4 I^C^vtl^Xb^lJTliJijfc 
l^'X b*7fi£ T'SrS^ LTfri. h ± 3 C L?tl£ 
m.Xhhif. I24lc*-rj;dlc#^-- y V5rl2StT, 
15^9 l^^f b^— £>Sv^iX7i>fS3fc« (ZZX* 

<5>l^*X bifffi • SSft • S«*-C-S:^tTffx.l>3- 
? /t <n 7 / n-^IS £ flf S d k *> T £ S . 

[0060] <±temf£.> z <n&&m&.!mmmt , -r 



y^^Hf- 2 kH3t^9 1 k^iat^'f ^£ 2#M?iJ£ 
•ti:l><l;^ : 5rieS$r^-5'CtJ9, >cD<$mziiimt 
Sg?tg56 5, 6 6$r^-LT1^5-f ^rar^Sr^-t^ 
-T,rk#"C£.S>J:-5l;:L-CUl>. Kigali, 4yr9*r 
-2k, ft»a=7M0k, l*\-^a^7 b20 
k, l/^XMffia-7h30t, 7ij\-;a=. 7 b 
4 0k, ?l^--yh8 1k, WK-yi-7h8 
2fc, ±TlD#7h2a, 51a, 51b, 52b 
k, IfelHla^-y b5 2 &b*ffiZ-X\,^2>* &tz. ±TiS 
o#7b5 1a, 5 1b, 5 2 b&t>'MI]n#7 b 5 2 
aWJtHCil A7776I, 6 2, 6 3, 6 4#ES 
ZtlX^Z. ±TS6o^-yh5 1 ak±TtSo;K-y b5 
1 b fcOfflfcUSafflB 6 5#, ±T»in^-y b 5 2 b k 
jSfcHlutf 7 b 5 2 a k <DEHCtt3*»6 6#**i-WlS 

[0061] dO^ST'li, H4 c7)Tffllc07-f y (J21 
T, 817^ yk^o. ) fctt. 1 © ( 1 F ) icift?* 
xyblO**, 2fSfciKXh<-?o^7 b82#ES 
$*vO*4. -5-tT, ±Tla^7b5 1amt'I 
ft®9 lfflOfcttXy ^*1BM9 2*MSivO**a t . 
£<9X.y ^7t«9 2 WiMUn^y b 5 2 aCO^'T 
^-feX«T^-C-J> 9 , ±T»n#«y b 5 1 af±T7-teX L 
yjrv>. ifc, m4cr>±mcr>^^ y (OT, Sl25^^k 
v> ^„ -< yr^-9--2*^^«9 lt-fS]*^ 

[&1 # izm-y X 1 Pgt^W i^X hM^fixx •/ h 3 0 k 3l#x 
- 7 b81 k*WiJ^liSSii-"Cfc9, W^'xh^Iix 
- 7 b 3 0£7)±^rtC{±fl^7j«-^xX7 h 2 0i}\ m& 
xx 7 h 8 1 Ol.-Mzte? U ^- 7 xx 7 h 4 0 

[006 2] -^LT, ±Ttnrf(7h2alHyfn 
-2<0*-b7bCil7-( >-k«0^tc, iTin^7b 
5 1 a{±gtJfxX7 h 1 OX^xK-?a-7b8 
2c7)f^(C ±TISn^7 h 5 1 btil^'X b^ffixx 
y h 3 0ar>'B^K'<.-^xx7 h 2 0 tafa-7b8 
1 %X/y° ] J 7 h 4 0 k cOHtc;, ±TiJ)n:i<7 
h5 2b (iJSMxx 7h8 1 StX7° 'J <- 9 xx y h 4 
OklS5t«9 1 k<0Hfc, JfeH|o^7h52a(iX7> ;; 
H#«!9 2 kE3t«9 1 k«^tC Ztl^ilWMZtlX 

[0063] <#xx 7 h^ffit>a#i- -y M 
0, B»K-^a-7b20. l/»Mlia-7b3 
0, 7'J<-^i-7 b4 OOMfc-^^ttt, ±fB^ 
lSO!9BJB«fc<0kPI*Tft*. fit, -»£0#5aag|5 
WMWcov^li, H4lceft§co^EPT-^-rJ:o^ 

[0064] 7 b 8 1 (i, m?S$r^ffl-tl>ii 

<j,*i-cv^«Affl, se^as^ a^ai 
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[ 0 0 6 5 ] #X b^-^JL- >y h 8 2fcL 
m£MJHL&^i^>*!UiJ-X-y hX'fo-oX . M&M 

fcJWJHWfc, fflK*JIKS-r*ttlilojK<ybfc*»fe«llSS 

[0066] ±Ttto^C-y h 5 1 att. ±~FBHtt&tfiE 
111 LT %<W\y h* ittKI-; fc£J:oT\ ifcfrxx y h 
lOOffiiBSB. ^h^- -y h8 2c7)iJUSiigP. ^ 

[0067] ±T»nd< y b51bli. ±T^»S.t/iSE 

XX -y h 3 0CDj$ajgi5, ffiM<*.-7^--y h 2 Otfttlfflfc 
gp, gi®xx>y b8 lcoSgffigB. r'J^-?a-7 h4 
0«0fln»l»> S?SSB6 5, R^7r6 2K7;« 
«Tffi=5:n^>yb-CJ)S. 

[0068] ±T»o^-y b52blt ±T^iS$.l>'JS 

8 1<7)JiAgfl» T'J^— ?xx-y b4 OCO^SISP, H3fc 
I9K 5SB9J6 6. a^A' 7 7r63C7^-feX^ 
3ra#-yh-C'S>&. 

[0069] ffiEHIa^>y h 5 2 ate. #^-tf0±T^li), 

1 . X-y yS«9 2 , ^)S«|56 6 . Rtf/W 7?64 

[0070] ±Tt&n*-y h 2 ±T^KJ&V'36£[I] 
LT^^:xh'£f${f-r.ri:t;:J:-3T. J5fc#xx-y M 

XhMftxx-y h 3 0<7>*8AgB. HB*X.-:7xx.y h 2 
OW^agP. RlX#*-fe«y hCfcT?-feX«r«£5:n#y 

<?)^-fe y hC^M^^^Xl)^!*! (@4<7XhT:frl*J) 
->T±Ti&o#-y h 2 a gftO¥®W&#i&# r i i rfS'C'& 

[00713 <*R*Da>»:(c. 04{c^-r^a««!! 
a-ef 2 , tiTt-te-t Xoiz. m a <n a & % co^ep-e^-r 
&®lx. &^-vh<?>%jmmzt5^xmm& i gv 

t.-t*:i>*>* Ittfc2»i:0>l8ltf>»llk 

S&xx-y hT'<0^MS^rt^^T(21&BJ1&«B& 

[0 0 72] ^f-*^-9--2Cfc^T±TtbDrff-y h2 
atciO^-fe xbC^^JXOai^ix^^i^ *"f. ^ 
\y<\V\ IMfc#xx.y h 1 0<?)^Ag|5^ai(fni». 

i^xx-y b i ox-co'umzi&z.xm&mz&ztitzm 

Wi. ±Tifta^.y 1-5 1 atCj;-5T^jggS6 5tC^$ 
ii*;f&. C^*»^.±Tt!)n^-y h5 1M;:J:-?T3S2 5 



-f y 2 Pg^ffibfc^- 7 xx -y h 2 0<50JP^lc#$tr. 
I.. 

[0073] ffibk^-^xx-y h 2 OfcfcWtffibk^- 
7 *%$ ftfcfflKli , ±TiJ>o * 7h2aCJ:ot.» 
27^fyi Fg<^l- ^ b^flixx v h 3 0 tf)*A»fcSl 
lftl&. -etT. l^'XVMffixxy h3 0"CUifXh 

31 2 7 y 2 Pgcor U 'v- ? xx -y h 4 o (?) Jn^gst^ 

[0 0 74] TU^— ?XX-y h4 OKfcVVtr'J^- 
7 StubSKM:. ±T»a^ y h 5 2 b £ <k . ®,% 

2atci l 51X0ai§ix. x-y vll^9 2£3?£*vCx 

[0075] x-y ^H5fe$:^^^S«<i:. Sfc@n;tf-y h 

#-yh52b{Cj:o-C^25^>'l Pg^%« ^-X y h 8 
1 OMA^t-^^^-S . Sii- «y b 8 1 fcisv^tti, 

[0076] z-ti^cnvm^mLfzwrnt. 

h8 lco^tUgP*^±Ti6n^ y h5 1 bCiot^S 

•y h5 1 aWotll 5>fy2B^h^a- 
•y h 8 2 l=^£ix-?. . h^- 9 J-X -y b 8 2 ft*. 

v x ~>x h . 

[0077] ^ h^— ^ 5r^X.7tSS{i. ±Ti)n^' 
-y h 2 a(C,J;o-C7CO*-fe-y hC^iRS^iX^. 

[0078] <mwcr>'tm> 

( 1 ) *^a-C'(i. *a®8£ffiffl-r6@5Wlxx.y h 
(ifii^MO, l/y'XM^i-7h30, 1ft 

jl- -y h 8 1 ) £ i pg£. «saa*«fflu=arv^«sJ»!Si 

;x- -y h (ffibk<-^J---yh2 0, r^-?!-* 
h4 0, iit^K-?i->yh8 2) Sr2^cEBLT 
V^S. -eLT, iTto^yh2a, 5 1a. 5 1b, 
5 2b£t£«LT. lPg^S^^axx-y bi:2K<7)^ 
^gjLd -y h k c0^t'»K«^«$:' 5 I^^ t X V t & . 

sa»6 5, 6 6*m-r&zbiz±r>x. miy 

■i >tWi2 y4 yttzt-tzifih— &c?>mWi.!m*"I&i,z 

[oo79]^<oia tc^ia^«BS;-r s i t -c, 
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[0080] ttz. ®g3tf6 5fci-?-rM7^ y<r>^m 
[oo8i] ( 2 ) -v h Cfcttl.* 

2, 6 3, 6 4#TO-<^Vt^&*:#>. dCllC««5r# 
[0082] 

4. 

[E3i8<olB#=Sr»BB] . 

(HI ] *»!8cD-Slil^mfc:«*^a«RMSS6««) 

[02] &&mi9mgmco¥wm. 

[04 ] ftismemto&ffltiBim^eyvTm. 



[H5] HfiJlW^eRSMBSaKOTffiEI. 
[06 ] <^*<7)#Sa«^^StOOT0. 
[^coSiHfl] 

1 #8S8t*ra§tB 

2 yf7t- 

2 a ±t»o ( mmw&& ) 

1 0 acjf -y h ( Sb&PI •/ b ) 

1 3 mm (aswasao 

1 5 MtH^ (»8iJ8!iJ8B) 

2 0 Dbk^-^a^-yb (fSJSS^'yf) 

2 1 »ss ( sfcewigB ; mwmx® ) 

2 2 isaw ( mnumts ■, mwrnmist > 

3 0 ^ffi -y h ( y h ) 
3 1 MASS (*«*Agl5) 

3 2 A^3-^» (ffi5*ffl») 

3 4 x y a u y xsj ( iiswaass ) 

3 5 MajgB (S^MtUSP) 

4 0 mK-?^--yh (S£5&8Uikx— -y M 
4 1 JP^gP ( ^3^agi5 ; g«aKASS ) 

4 2 &»ss ( tt&xsaat ■. mmstmu ) 

5 1,52 ±T»>n*'>y h (wmm^m 

61, 62. 63, 64 Ay7r (^77rS) 
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